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CourseTitle INORGANICCHEMISTRYII:TRANSITIONMETALCOMPLEXES

CourseCode SMS04201T

CourseCredit
L T PTC

4 - -4

Prerequisite InorganicChemistryI

Objective
 InorganicChemistryinadvanceandestablishfoundationto

researchintherespectivedomain.

Course
Content

UNIT1

ReactionMechanism ofTransitionMetalComplexes:Energyprofile
ofareaction,reactivityofmetalcomplex,inertandlabilecomplexes,
kineticapplicationofvalencebondandcrystalfieldtheories,kinetics
ofoctahedralsubstitution,acid hydrolysis,factors affecting acid
hydrolysis,basehydrolysis,conjugatebasemechanism,directand
indirect evidences in favour of conjugate mechanism,anion
reactions,reactionswithoutmetalligandbondcleavage.Substitution
reactionsinsquareplanarcomplexes,thetranseffect,mechanism of
thesubstitutionreaction.Redoxreaction,electrontransferreactions,
mechanism ofoneelectrontransferreactions,outerspheretype
reactions,crossreactionsandmarcus-hushtheory,innerspheretype
reactions.

UNITII

Electronic Spectraland Magnetic Properties ofTransition Metal
Complexes:Spectroscopic ground states,correlation.orgeland
tanabe-sugano diagrams fortransition metalcomplexes (d1-d9
states),selectionruleforelectronicspectroscopy.Intensityofvarious
typeelectronictransitions,calculationsof10Dq,Bandβparameters,
chargetransferspectra.Anomalousmagneticmoments,quenching
oforbitalcontribution,orbitalcontribution to magnetic moment,
magneticexchangecouplingandspincrossover.

UNITIII

Transition metalcomplexes:Tranisition metalcomplexes with
unsaturatedorganicmolecules,alkanes,allyl,dienedienyl,areneand
trienylcomplex,preparations,properties,nature ofbonding and
structurefeatures.Importantreactionrelatingtonucleophilicand
electrophilic attack on ligands and organic synthesis.Transition
metalscompoundwithbondtohydrogen.

UNITIV

Alkyls andaryls oftransition metals:Types,routes ofsynthesis,
stability and decomposition pathways,organocopperin organic
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synthesis,Compoundsoftransition metal-carbon multiplebonds:
Alkylidenes,low valentcarbenes nature ofbond and Structural
characteristics.Fluxionalorganometallic compounds:Fluxionality
anddynamicequilibriaincompoundssuchasolefin,-allylanddienyl
complexes.

UNITV

Organocatalysis:GeneralPrinciples:Energetic,Catalytic cycles,
catalyticefficiencyandlifetime,selectivity.Typeoforganometallic
reaction:Ligandsubstitution,Oxidativeaddition,reductiveelimination
and insertion and deinsertion. Homogeneous catalysis:
Hydrogenetionofalkenes,Hydroformylation,Monsantoaceticacid
synthesis, Wacker oxidation of alkenes, Alkenes metathesis,
Palladium-Catalysed C-C bond forming reactions, asymmetric
oxidation.Heterogenous catalysis:The nature ofheterogenous
catalysts,Fischer-Tropschsynthesis,alkenepolymerization

Course
Outcome

 Onthecompletionofthiscoursesuccessfullystudentwillbeable
to

CO1 : UnderstandtheReactionMechanism ofTransitionMetal
Complexes

CO2 : Understand the Electronic Spectral and Magnetic
PropertiesofTransitionMetalComplexes

CO3 : knowandclassifiedtheTransitionmetalcomplexes

CO4 : Understandreactionmechanism ofAlkylsandarylsof
transitionmetals

CO5 : LearnabouttheOrganocatalysis

TextBooks

1.AdvancedInorganicChemistry,F.A.CottonandWilkinson,John
Wiley.

2.InorganicChemistry,J.E.Huhey,HarpesandRow.

3.ChemistryoftheElements,N.N.GreenwoodandA.Earnshow,
Pergamon.

4.InorganicElectronicSpectroscopy,A.B.P.Lever,Elsevier.

Reference
Books

1. ComprehensiveCoordinationChemistryEds.G.Wilkinson,R.D.
GillarsandJ.A.McCleverty,Pergamon.

2.Magnetiochemistry,R.1.Carlin,SpringerVerlag.

3.Advance Inorganic Chemistry,S.K. Agrawal& K. Lal,
PragatiPrakashan



TwoyearMasterofScienceinChemistryprogramme
M.Sc.ChemistrySemester-II

2022-2023

BoardofStudies

CourseTitle ORGANICCHEMISTRYII:REACTIONMECHANISM

CourseCode SMS04202T

CourseCredit
L T P TC

4 4

Prerequisite OrganicChemistry:II

Objective
 OrganicChemistryinadvanceandestablishfoundationto

researchintherespectivedomain.

Course
Content

UNITI

ReactionMechanism:StructureandReactivityTypeofmechanisms,
typesofreactions,thermodynamicandkineticrequirements,kinetic
andthermodynamiccontrol,Hammond’spostulate,Curtir-Hammett
principle. Potential energy diagrams, transition states and
intermediates,methods of determining mechanisms,isotopes
effects.Hard and Softacidsand bases.Effectofstructureon
reactivity resonance and field effects,steric effect,Hammett
equation and linearfree energy relationship,substitution and
reactionconstants.

UNITII

Aliphaticnucleophilicsubstitution:TheSN2,SN1,mixedSN1and
SN2 and SET mechanisms.The neighboring group mechanism,
neighboring group participation by  and  bonds.The SNi
mechanism.Nucleophilicsubstitutionatanallylicaliphatictrigonal
andatavinyliccarbon.Reactivityeffectsofsubstratestructure,
attackingnucleophile,leavinggroupandreactionmedium,amoident
nucleophile,regioselectivity.AromaticNucleophilicSubstitution:The
SNArSN1,benzyne and SN1 mechanism,Reactivity effectof
substratestructure,leavinggroupandattackingnucleophile.The
VonRichte,Sommelet-HauserandSmilesrearrangements

UNITIII

Alipahaticelectrophilicsubstitution:Bimolecularmechanism SE2,
SEiandSEImechanism electrophilicsubstitutionacompaniedby
doublebond shifts.Effectofsubstrates,leaving group and the
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solventpolarityonthereactivity.AromaticElectrophilicSubstitution:
Thetreniumionmechanism,orientationandreactivity,energyprofile
diagrams.Theortholpararatio,ipsoattack,orientationinotherring
systems.Quantitative treatmentofreactivity in substrates and
electrophiles. Diazonium coupling, Gatterman-Koch reaction,
Vilsmeirreaction.

UNITIV

Addition to Carbon-Hetero:Multiple bondsmechanism ofmetal
hydride reduction of saturated and unsaturated carbonyl
compounds,acidestersandnitriles.Additionofgrignardreagents,
organozincandorganolithium reagentstocarbonylandusaturated
carbonylcompounds.Wittingreaction.

Mechanism ofcondensation reactions involving enolates-aldol,
knoevenagel, claisen, mannich, benzoin, perkin and stobbe
reactions.Hydrolysisofestersandamides,ammonolysisofester.

UNITV

AdditiontoCarbonMultiplebondsadditiontocyclopropanering.
hydrogenation of double and triple bounds,hydrogenation of
aromatic rings. hydroboration, michael reaction, sharpless
asymmetricepoxidation.EliminationReactionsTheE2,E1andE1cB
mechanismsandtheirspectrum.Orientationofthedoublebond.
Reactitivty-effects of substrate structures,attacking base,the
leavinggroupandthemedium.

Course
Outcome

 Onthecompletionofthiscoursesuccessfullystudentwillbe
abletounderstand

CO1 : TheReactionMechanism anditsmethodof

determination

CO2 : nucleophilicsubstitutionanditsmechanism

CO3 : electrophilicsubstitutionanditsmechanism

CO4 : Mechanism ofMultiplebondsandcondensation

reactions

CO5 : Thehydrogenationofaromaticrings.
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TextBooks

1. Advanced Organic Chemistry-Reactions, Mechanism and
Structure,JerryMarch,JohnWiley.

2. Advanced Organic Chemistry,F.A.Careyand R.J.Sunderg,
Plenum.

3. AGuideBooktoMechanism inOrganicChemistry,PeterSykes,
Longman.

4. StructureandMechanism inOrganicChemistry,C.K.Ingold,
ComellUniversityPress.

5. OrganicChemistry,R.T.MorrisonandR.N.Boyd,Prentice-Hall.

Reference
Books

1. ModernOrganicReactions,H.O.House,Benjamin.

2. PrinciplesofOrganicSynthesis,R.O.C.NormanandJ.M.Coxon,
BlackieAcademic&Professionsl.

3. ReactionMechanism inOrganicChemistry,S.M.Mukherjiand
S.P.Singh,Macmillan.

4. PericyclicReactions,S.M.Mukherji,Macmillan,India

5. StereochemistryofOrganicCompounds,D.Nasipuri,New Age
International.

CourseTitle
PHYSICALCHEMISTRYII:QUANTUM CHEMISTRY,
THERMODYNAMICSANDCHEMICALDYNAMICS-IIANDSOLID
STATE

Course
Code

SMS04203T

Course
Credit

L T P TC

4 - - 4

Prerequisite PhysicalChemistry:I

Objective
 PhysicalChemistryinadvanceandestablishfoundationto

researchintherespectivedomain.

Course
Content

UNITI

Angular Momentum: Ordinary angular momentum, generalized
angular momentum, eigen functions for angular momentum,
eigenvaluesofangularmomentum operatorusingladderoperators
additionofangularmomenta,spin,antisymmetryandPauliexclusion
principle.MolecularOrbitalTheory:Huckeltheory ofconjugated
systems bond and charge density calculations.Applications to
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ethylene, butadiene, cyclopropenyl radical cyclobutadiene etc.
Introductiontoextendedhuckeltheory.

UNITII

StatisticalThermodynamics:Conceptofdistribution,thermodynamic
probability and mostprobable distribution.Ensemble averaging,
postulatesofensembleaveraging.Canonical,grandcanonicaland
micro-canonicalensembles,correspondingdistributionlaws(using
Lagrange’smethodofundeterminedmultipliers).Partitionfunctions-
translation,rotational,vibrationalandelectronicpartitionfunctions,
Calculation ofthermodynamic properties in terms ofpartition.
Applicationofpartitionfunctions.Fermi-DiracStatistics,distribution
law andapplicationstometal.Bose-Einsteinstatisticsdistribution
Lawandapplicationtohelium.

UNITIII

ChemicalDynamicsII:Generalfeaturesoffastreactions,studyof
fastreactionsbyflowmethod,relaxationmethod,flashphotolysisad
thenuclearmagneticresonancemethod,dynamicsofunimolecular
reactions (Lindemann Hinshelwood and Rice Ramsperger-Kassel-
Marcus (RRKM) theories for unimolecular reactions).
ElectrochemistryII:Semiconductorinterfaces-theoryofdoublelayer
atsemiconductor,electrolytesolutioninterfaces,structureofdouble
layerinterfaces.Effectoflightatsemiconductorsolutioninterface
Electrocatalysis - influence of various parameters. Hydrogen
electrode.

UNITIV

MacromoleculesPolymer:definition,typesofpolymers,electrically
conducting,fire resistant,liquid crystal polymers,kinetics of
polymerization,mechanism of polymerization.Molecular mass,
number and mass average molecular mass,molecular mass
determination(osmometry,viscometry,diffusionandlightscattering
methods),sedimentation,chain configuration ofmacromolecules,
calculationofaveragedimensionofvariouschainstructures.

UNITV

CrystalDefects and Non-Stoichiometry:Perfect and imperfect
crystals,intrinsicandextrinsicdefects-pointdefects,lineandplane
defects, vacancies-Schottky detects and Frenkel defects.
ThermodynamicsofSchottkyand Frenkeldefectformation,colour
centres,non-stoichiometryand defects.ElectronicPropertiesand
Band Theory:Metals insulators and semiconductors,electronic
structureofsolidbandtheorybandstructureofmetals,insulators
andsemiconductors,Intrinsicandextrinsicsemiconductors,doping
semiconductors,p-njunctions,superconductors.Opticalproperties-
Opticalreflectance,photoconductionphotoelectriceffects.
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Course
Outcome

 Onthecompletionofthiscoursesuccessfullystudentwillbeable
to

CO1 : UnderstandtheAngularMomentum anditsapplications

CO2 : UnderstandtheConceptofdistribution,thermodynamic

probabilityandmostprobabledistribution

CO3 : Studyoffastreactionsanditsmethods

CO4 : LearnabouttheMacromoleculesPolymer

CO5 : DeterminetheCrystalDefectsandBandTheory.

TextBooks

1.PhysicalChemistry,P.W.Atkins,ELBS.

2.IntroductiontoQuantum Chemistry,A.K.Chandra,TataMcGraw
Hill.

3.Quantum Chemistry,IraN.Levine,PrenticeHall.

4.Coulson’sValence,R.McWeeny,ELBS.

Reference
Books

1.ChemicalKinetics.K.J.Laidler,McGraw-Hill.

2.KineticsandMechanism ofChemicalTransformationJ.Rajaraman
andJ.Kuriacose,McMillan.

3.Micelles,TheoreticalandAppliedAspects,V.MOraoi,Plenum.

4.Modern ElectrochemistryVol.1 and VolIIJ.O.M.Bockrisand
A.K.N.Reddy,Planum.

5.Introduction to Polymer Science, V.R. Gowarikar, N.V.
VishwanathanandJ.Sridhar,WileyEastern.

CourseTitle THEORYANDAPPLICATIONOFSPECTROSCOPYII

Course
Code

SMS04204T

Course
Credit

L T P TC

4 - - 4

Prerequisite TheoryandApplicationofSpectroscopyI

Objective  TheoryandApplicationofSpectroscopyI

Course
Content

UNITI

Ultraviolet and visible spectroscopy:-Introduction, intensity of
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vibrational-electronic spectra and Frank-Condon principle for
dissociationenergy,rotationalfinestructureofelectronic-vibrational
spectra,Shape ofsome molecularorbitals viz.,H2,He2,N2,O2.
Electronicspectraoforganicmolecules,chromophores,application
ofelectronicspectroscopy:spectrophotometricstudiesofcomplex
ions,determinationofligand/metalratioinacomplex,identification
ofcompounds,determinationstabilityconstants.

UNITII

Infra red spectroscopy:-Introduction, simple and anharmonic
oscillators in vibrationalspectroscopy,diatomic-vibrating rotator,
Modes of vibration in polyatomic molecules,vibration-coupling,
FourierTransform IRspectroscopy:instrumentation,interferometric
spectrophotometer,samplehandling,Factorsinfluencingvibrational
frequencies,Application ofIR spectroscopy:Interpretation ofIR
spectraofnormalalkanes,aromatic hydrocarbons,alcohols and
phenolsaldehydesandketones,ethers,esters,carboxylicacidsand
aminesandamides

UNITIII

Massspectrometry:-Introduction,basicprinciples,separationofthe
ionsintheanalyzer,resolution,molecularionpeak,massspectral
fragmentation of organic compounds, factors affecting
fragmentation, McLafferty rearrangement. Instrumentation,
Characteristics ofmass spectra ofAlkanes,Alkenes,Aromatic
hydrocarbons,Alcohols,Amines.Nitrogenrule,ringrule,Molecular
weight and formula determination, Gas chromatography-Mass
spectrophotometry:Introduction.

UNITIV

Nuclearresonancespectrophotometry:-TheoryofNMRspectroscopy,
interactionofnuclearspinandmagneticmoment,chemicalshift,
processionalmotionofnuclearparticlesinmagneticfield,spin-spin
splitting,coupling constants,factoraffecting the chemicalshift,
shielding effect,effectofchemicalexchange,hydrogen bonding,
instrumentation of Fourier transform NMR spectrophotometer,
structure determination oforganic compounds,Carbon-13 NMR
spectroscopy,Multiplicity-proton(1H)decoupling-noisedecoupling,
offresonancedecoupling,selectiveprotondecoupling,chemicalshift.

UNITV

Electron Spin Resonance Spectroscopy:Hyperfine coupling,spin
polarizationforatomsandtransitionmetalions,spin-orbitcoupling
and significance of g-tensors,application to transition metal
complexes (having one unpaired electron) including biological
systemsandtoinorganicfreeradicalssuchasPH4,F2and[BH3].
MossbauerSpectroscopy:Basicprinciples,spectralparametersand
spectrum display.Applicationofthetechniquetothestudiesof(1)
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bondingandstructuresofFe+2andFe+3compoundsincludingthose
ofintermediatespin,(2)Sn+2 andsn+4 compounds-natureofM-L
bond,-coordinationnumber,structureand(3)detectionofoxidation
stateandinequivalentMBatoms

Course
Outcome

 Onthecompletionofthiscoursesuccessfullystudentwillbeable
to

CO1 : Understand the principles of Ultravioletand visible
spectroscopyanditsapplication

CO2 : UnderstandtheprincipleofInfraredspectroscopyand
itsinstrumentation

CO3 : TheinstrumentationmethodMassspectrometryandits
application.

CO4 : UnderstandNuclearresonancespectrophotometryand
itsapplication.

CO5 : Gain the knowledge of Electron Spin Resonance
SpectroscopyandMossbauerSpectroscopy

TextBooks

1.ModernSpectroscopy,J.M.Hollas,JohnViley.

2.AppliedElectronSpectroscopyforchemicalanalysisd.H.Windawi
andF.L.Ho,WileyInterscience.

3.NMR,NQR,EPRandMossbauerSpectroscopyinInorganic
Chemistry,R.V.Parish,EllisHarwood.

4.PhysicalMethodsinChemistry,R.S.Drago,SaundersCollege.

Reference
Books

1.IntroductiontoMolecularSpectroscopy,G.M.Barrow,McGrawHill.

2.BasicPrinciplesofSpectroscopy,R.Chang,McGrawHill.

3.TheoryandApplicationofUVSpectroscopy,H.H.JaffeandM.
Orchin,IBHOxford.

4.IntroductiontoPhotoelectronSpectroscopy,P.K.Ghosh,John
Wiley.

5.IntroductiontoMagneticResonance.ACarringtonandA.D.
Maclachalan,harper&Row.

CourseTitle CHEMISTRYLABCOURSE:III

CourseCode SMS04281P

Course L T P TC
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Credit - - 2 2

Prerequisite ChemistryLabCourse:I

Objective
 To understand the practicalconcepts ofinorganic and

organicchemistry

Course
Content

1.Simpledistillation,steam distillation,fractionaldistillationand
distillationunderreducedpressure.

2.Generalmethods ofseparation and purification oforganic
compoundswithspecialreferenceto:

a.SolventExtraction

b. FractionalCrystallisationDistillationtechniques

3.Analysisoforganicbinarymixture:-SeparationandIdentification
oforganicbinarymixturescontainingatleastonecomponent
withtwosubstituents.(Astudentisexpectedtoanalyseatleast
10differentbinarymixtures.)

4.Preparationoforganiccompoundssinglestagepreparation(Any
five).

a.Acetylation:Synthesisofβ-Naphthylacetatefrom β-Naphthol
/Hydroquinonediacetatefrom Hydroquinone.

b.Aldolcondensation:Dibenzalacetonefrom benzaldehyde.

c.Bromination:p-Bromoacetanilidefrom acetanilide.

d.CannizzaroReaction:BenzoicacidandBenzylalcoholfrom
benzaldehyde.

e.FriedelCraftsReaction:O-BenzoylBenzoicacidfrom phthalic
anhydride.

f.Grignard Reaction:Synthesis of triphenylmethanolfrom
benzoicacid.

g.Oxidation: Adipic acid by chromic acid oxidation of
cyclohexanol.

h.Perkin’sCinnamicReaction:acidfrom benzaldehyde.

i.SandmeyerReaction:p-Chlorotoluene from p-toluidine/o-
Chlorobenzoicacidfrom anthranilicacid.

j.SchottenBaumannReaction:β-Naphthylbenzoatefrom:β-
Naphthol/ Phenylbenzoate from phenol.Sulphonation
Reaction:Sulphanilicacidfrom aniline.

Course
Outcome

 Onthecompletionofthiscoursesuccessfullystudentwillbeable
to
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CO1 : Determinemethodsofseparationandpurificationof
organiccompounds

CO2 : Analysisoforganicbinarymixture

CO3 : Perform synthesistheAldolcondensationreaction.

CO4 : SynthesisofGrignardReaction

CO5 : Perform theOxidationexperiment

TextBooks

1.Vogel’sTextbookofQuantitativeAnalysis,reviMendham,
ELBS.

2.SynthesisandCharacterizationofInorganicCompounds,W.L.
Jolly,PrenticeHall.

3.PracticalOrganicchemistrybyA.I.Vogel.

4.PracticalOrganicchemistrybyMannandSaunders.

5.PracticalOrganicchemistrybyGargandSalija.

Reference
Books

1.TheSystematicIdentificationofOrganiccompounds,R.L.
ShrinerandD.Y.Curtin.

2.SemimicroQualitativeOrganicAnalysis,N.D.Cheronis,J.B.
EntrikinandE.M.Hodnett.

3.PracticalPhysicalchemistrybyAlexanderFindlay.

4.ExperimentalPhysicalchemistry,D.P.Shoemaker,G.W.
GarlandandJ.W.Niber,McGrawHillInterscience.

Findlay’sPracticalPhysicalchemistry,revisedB

CourseTitle CHEMISTRYLABCOURSE:IV

CourseCode SMS04282P

Course
Credit

L T P TC

- - 2 2

Prerequisite ChemistryLabCourse:II

Objective
 Tounderstandthepracticalconceptsofspectroscopyand

physicalchemistry
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Course
Content

1. Flamephotometricdeterminations

a. Sodium andpotassium whenpresenttogether.

b. Sodium/potassium insolidsamples.

c. SolidSodium andPotassium inLiquidSamples.

d. Lithium/calcium/barium/strontium.

e. Cadmium andmagnesium intapwater.

2. Nephelometricdeterminations

1.Sulphate

2.Phosphate

3.Silver

3. Spectroscopy

a.VerificationofBeer’sLambertLaw.

b.Determination ofstoichiometry and stability constantof
inorganic(e.g.ferric–salicylclicacid)andorganic(e.g.amine-
iodine)complexes,thiocynam.

c.CharacterizationofthecomplexesbyelectronicandIR,UV
spectraldata.

d.DeterminationofIndicatorconstant(pKa)ofmethylredin(i)
aqueousand(ii)micellarmedia.

Course
Outcome

Onthecompletionofthiscoursesuccessfullystudentwillbeableto

CO1 : Determinetheheavymetalswith thehelp ofFlame
photometer.

CO2 : Nephelometricdeterminationsofsulphate,phosphate
andsilver.

CO3 : VerificationofBeer’sLambertLaw.

CO4 : Determinationofstoichiometryandstabilityconstantof
inorganiccomplex

CO5 : DeterminationofIndicatorconstant.

TextBooks
1. ExperimentsandTechniquesinOrganicChemistry,D.Pasto,C.

JohnsonandM.Miller,PrenticeHall.

2. Macroscale and Microscale Organic Experiments, K.L.
Williamson,D.C.Heath.

3. SystematicQualitativeOrganicAnalysis,H.Middleton,Adward
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Arnold. Handbook ofOrganic Analysis –Qualitative and
Quantitative,H.Clark,AdwardArnold.

4. Vogel’sTextbookofPracticalOrganicChemistry,

5. PracticalPhysicalChemistry,A.M.James and F.E.Prichard,
Longman.

Reference
Books

1. Findley’sPracticalPhysicalChemistry,B.P.Levi

2. ExperimentalPhysicalChemistry,R.C.DasandB.Behera,Tata
McGrawHill.

3. ComputerandCommonSense,R.HuntandJ.Shelley,Prentice
Hall.

4. ComputationalChemistry,A.C.Norris.

5. MicrocomputerQuantum Mechanics,J.P.Killngbeck,Adam
Hilger.

6. ComputerProgramminginFORTRANIV,V.Rajaraman,Prentice
Hall.

7. AnIntroductiontoDigitalComputerDesign,V.RajaramanandT.
Radhakrishnan,PrenticeHall.

8. ExperimentsinChemistry,D.V.Jahagirgar.

CourseTitle RESEARCHMETHODOLOGYFORCHEMISTRY

CourseCode SMS04221T

Course
Credit

L T P TC

2 - - 2

Prerequisite
Students must appears in end semester examination of M.Sc.
Chemistry

Objective
 Identify and discuss the concepts and procedures of

sampling,datacollection,analysisandreporting.

Course
Content

UNITI

Introduction,Biologicaldata,Collectionofdata,Processingofdata,
PrimaryandSecondarydata,Frequencydistribution– Discreteand
Continuous.Cumulativefrequencydistributions.

UNITII
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Diagrammatic and graphic representation of data: Advantages,
Disadvantages; Types: Line diagram, Bar diagram, Pie Chart,
Histogram,Frequencypolygon,FrequencyCurve.

UNITIII

Centraltendency:Mean,Median,andMode.Measuresofdispersion–
Standard Error,Standard deviation and CoefficientofVariations.
Random Variable:Expectationandvariance.

UNITIV

ResearchMethodology:Introduction,Meaning,ObjectivesofResearch,
MotivationinResearch,TypesofResearch,SignificanceofResearch,
ResearchMethodsversusResearchMethodology.

UNITV

ResearchandScientificMethod,ProcessofResearch,CriteriaofGood
Research,Limitations ofResearch,Research Problem:Definition,
SelectionandTechniques;Interpretation,TechniqueofInterpretation,
Reportwriting.

Course
Outcome

Onthecompletionofthiscoursesuccessfullystudentwillbeableto

CO 1:understand theconceptsand proceduresofsampling,data
collection,analysisandreporting.

CO2:gainKnowledgeaboutDiagrammaticandgraphicrepresentation
ofdata

CO3:usetheappropriatestatisticalmethodsrequiredforaparticular
researchdesign

CO4:understandvariousstepsinvolvedinconductingresearch.

CO5:researchdesignanddevelopappropriateresearchhypothesisfor 
aresearchproject

TextBooks 1.ResearchMethodology:Dr.VUpagadeandDr.ArvindShende

Reference
Books

1.ResearchMethodology:MethodsandTechniques:CRKothari


